A role for manganese superoxide dismutase in apoptosis after photosensitization.
The oxidative stress triggered by photodynamic therapy (PDT) involves generation of cytotoxic reactive oxygen species, including superoxide radical, accumulation of de novo-generated ceramide, and induction of apoptosis. Since PDT with the photosensitizer phthalocyanine Pc 4 induces mitochondrial damage and the superoxide scavenger manganese superoxide dismutase (MnSOD) is localized to mitochondria, here we tested genetically the role of MnSOD in apoptosis and ceramide accumulation after photosensitization with Pc 4. Jurkat cells overexpressing wild-type MnSOD were protected from Pc 4-PDT-initiated apoptosis, but not from increased ceramide response to Pc 4-PDT. In Jurkat cells overexpressing mutant MnSOD, however, DEVDase activation and ceramide formation were promoted post-Pc 4-PDT. Similarly, in MnSOD-null cells, Pc 4-PDT-induced apoptosis, as well as ceramide accumulation, were enhanced compared to their normal counterparts. The data show that MnSOD affects sensitivity of cells to Pc 4-PDT-initiated apoptosis, and partly ceramide accumulation, suggesting that the processes are superoxide-mediated.